A 41-year-old man presented to the emergency department with substernal chest pain and was found to have ST elevations in the inferior leads on his electrocardiogram. An emergent cardiac catheterization did not identify significant coronary narrowing. Computed tomography of the thorax demonstrated a pneumopericardium and a hiatal hernia. The patient had a complicated past surgical history, including a Nissen fundoplication and three additional surgeries for postoperative complications. An esophagram later revealed an ulcer and possible fistula, and the patient underwent gastropericardial fistula resection after the fistula failed to close with fibrin sealant application. Enteropericardial fistulas occur infrequently but have high morbidity and mortality rates. This possibility is much more likely in patients with prior gastroesophageal surgery, including laparoscopic Nissen fundoplication. F istula formation between the gastrointestinal tract and the pericardium is very uncommon and usually occurs after esophagogastric surgical procedures (1-8). Laparoscopic Nissen fundoplication is the most common surgical treatment for gastroesophageal refl ux disease. Th e procedure off ers good long-term outcomes, but complications occur in 4.5% to 12.5% of patients and can cause substantial morbidity and mortality (1-4). We report a case of gastropericardial fi stula 16 years after a laparoscopic Nissen fundoplication associated with multiple postoperative complications.
A 41-year-old man presented to the emergency department with substernal chest pain and was found to have ST elevations in the inferior leads on his electrocardiogram. An emergent cardiac catheterization did not identify significant coronary narrowing. Computed tomography of the thorax demonstrated a pneumopericardium and a hiatal hernia. The patient had a complicated past surgical history, including a Nissen fundoplication and three additional surgeries for postoperative complications. An esophagram later revealed an ulcer and possible fistula, and the patient underwent gastropericardial fistula resection after the fistula failed to close with fibrin sealant application. Enteropericardial fistulas occur infrequently but have high morbidity and mortality rates. This possibility is much more likely in patients with prior gastroesophageal surgery, including laparoscopic Nissen fundoplication. F istula formation between the gastrointestinal tract and the pericardium is very uncommon and usually occurs after esophagogastric surgical procedures (1) (2) (3) (4) (5) (6) (7) (8) . Laparoscopic Nissen fundoplication is the most common surgical treatment for gastroesophageal refl ux disease. Th e procedure off ers good long-term outcomes, but complications occur in 4.5% to 12.5% of patients and can cause substantial morbidity and mortality (1) (2) (3) (4) . We report a case of gastropericardial fi stula 16 years after a laparoscopic Nissen fundoplication associated with multiple postoperative complications.
CASE DESCRIPTION
A 41-year-old man presented to our emergency department with complaints of constant substernal left chest pain radiating to his left shoulder that began a few hours prior to presentation. He rated the pain intensity at 8/10 and also noted shortness of breath. His initial vital signs included a blood pressure of 116/66 mm Hg, heart rate of 45 beats per minute, respiratory rate of 18 breaths per minute, temperature of 96.7°F, and oxygen saturation of 94%. He was immediately taken to the catheterization lab after an electrocardiogram showed a 2 mm ST elevation in leads II, III, and AVF (Figure 1a) . Th e initial laboratory test results included a white blood cell count of 15.4 k/μL; hemoglobin, 14.6 g/dL; platelets, 240 k/μL; normal electrolytes; creatinine, 1.4 mg/dL; glucose 172 mg/dL; creatine kinase, 662 IU/L; troponin T, <0.01 ng/mL; and brain natriuretic peptide, 42 pg/mL.
His past medical history included hypertension, asthma, anxiety, migraine headaches, posttraumatic stress disorder, postoperative pain syndrome, polysubstance abuse, and gastroesophageal refl ux disease. Previous surgical history included a laparoscopic Nissen fundoplication 16 years earlier complicated by a postoperative hiatal hernia. He had a revision with an open Nissen procedure 2 months later and then a diaphragmatic hernia repair with cortex mesh the following month. Two years later, the patient was diagnosed with a paraesophageal abscess, and cultures from the mesh grew a Haemophilus species. He underwent removal of the infected mesh, preservation of the latissimus dorsi with creation of an intercostal muscle fl ap, decortication and lysis of adhesions by left thoracotomy, and gastroscopy.
Th e cardiac catheterization showed insignifi cant coronary artery disease. A follow-up electrocardiogram on day 2 revealed diff use ST segment elevation (Figure 1b) . A chest radiograph revealed a probable pneumopericardium, a hiatal hernia, pleural thickening or fl uid in the left base, and calcifi ed tubular densities in the left lower thorax (Figure 2 ). Computed tomography of the chest demonstrated a sliding hiatal hernia, pneumopericardium, and a pericardial eff usion (Figure 3 ). An esophagram revealed a small fi stula extending from an ulcer in the greater curvature of the cardia of the stomach toward the left lower chest (Figure 4) .
Th e patient underwent a pericardial window using a thoracoabdominal approach and esophagogastroduodenoscopy (EGD). A total of 300 mL pericardial eff usion was evacuated with no fungal or bacterial growth; the epicardium appeared infl amed. Two wound drains and a chest tube were placed in the pericardial space. An intraoperative EGD noted an irregular ulcer present in the stomach suspicious for fi stula with a positive bubble test. A repeat EGD after surgery showed a 29 mm gastric ulcer with a fi stula opening at the rim. A third EGD with application of 3 mL fi brin sealant to the fi stula in the bed of the gastric ulcer failed to reduce pericardial Gastropericardial fistula as a delayed complication of a Nissen fundoplication Kokila Kakarala, MD, Hawa Edriss, MD, and Kenneth Nugent, MD drainage. Th e patient then underwent a left posterior lateral thoracotomy with lysis of an extensive amount of adhesions, EGD, resection of the gastropericardial fi stula, repair of the diaphragm with mesh, wedge resection of left lower lung lobe (an atelectatic nonfunctioning lobe), and repair of the gastric ulcer. Th e following day, he had an exploratory laparotomy, pericardial exploration, and FloSeal hemostatic matrix application to a hepatic bile leak. On follow-up, discharge from the bile drain decreased to 10 mL over a 24-hour period, and the drain was removed.
DISCUSSION
Enteropericardial fi stulas are uncommon but are potentially fatal, with high rates of morbidity and mortality. Hamid and coauthors identifi ed 95 cases (mean age, 54 years; range, 1-82) using a Medline search; their review demonstrated that the fi stulas originated from the stomach (46%), esophagus (38%), colon (11%), jejunum (2%), and duodenum (1%) (1). Fiftyfi ve cases developed after surgery, including esophagectomy (24 patients), fundoplication (14 patients, 6 postlaparoscopic), colonic interposition (8 patients), and diaphragmatic hernia repair Th e mortality rate is as high as 50% (5) .
An urgent diagnosis is crucial to patient outcomes. Symptoms of atypical chest pain, hemorrhage, gastrointestinal obstruction, and shoulder tip pain may all indicate fi stula formation from the gastrointestinal tract to the pericardium. Patients often present with these nonspecifi c symptoms, and heightened suspicion in individuals with previous gastroesophageal or diaphragmatic procedures can help make the diagnosis (1) . Barium swallow studies that show contrast extravasation from the gastrointestinal tract into the pericardial sac are diagnostic and demand immediate intervention (6) .
Th e cause of gastropericardial fi stulas after esophagogastric surgeries is not well understood, but the development of gastric ulcers usually precedes the fi stula (7). Contributing factors for gastric ulceration include alkaline refl ux, gastric distension, stitch abscess, and ischemia (5). Paraesophageal hiatal hernias causing fi stulas can occur after laparoscopic procedures secondary to increased intraabdominal pressures, extensive esophageal dissection, and failure to close the hiatus (2, 10) . Foreign material, such as sutures, mesh, and stents, can cause fi stula formation if it migrates into positions adjacent to the gastrointestinal tract.
All treatment strategies require drainage of the pericardium and additional surgical methods for fi stula resection and gastric repair (1, 7) . Th ese methods include revision fundoplication, esophageal resection, esophageal defunctioning (diversion) with a cervical esophagostomy, gastrostomy, or feeding jejunostomy, and interposition of healthy vascularized tissue, such as healthy omentum, diaphragm, and rectus muscle fl aps, between the ends of the fi stula. In their review, Hamid et al reported that only 16% of patients (4/25) who did not have surgical management survived. However, 89% of patients (32/36) who underwent There is no obvious extension into the lung field or pericardium on this study.
esophageal defunctioning or transposition and 44% of patients (12/27) who underwent other surgical procedures survived (1). Esophageal defunctioning is usually used in patients with severe sepsis who need medical management fi rst. Patients who cannot survive surgical intervention should have a nasojejunal feeding placed by gastroscopy and receive antibiotics (11) .
